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Description 

The invention relates to a process for the preparation of middle distillates from a mixture of carbon 
monoxide and hydrogen. 

5 The preparation of hydrocarbons from a HJCO mixture by contacting said mixture at elevated 
temperature and pressure with a catalyst is known in the literature as the Rscher-Tropsch hydrocarbon 
. synthesis process. Catalysts frequently used for this purpose contain one or more metals of the iron group 
together with one or more promoters and a carrier material. The products that can be prepared by using 
these catalysts usually have a very broad molecular weight distribution and in addition to branched and 

w unbranched paraffins, they often contain considerable quantities of olefins^nd oxygen-containing organic 
compounds. Often only a minor portion of the products obtained consists of middle distillates. Not only the 
yield of the gas oil obtained, but owing to the presence of the afore-mentioned olefins and 
oxygen-containing organic compounds, its cetane number is unsatisfactory, as well. Consequently the 
direct conversion of UJCO mixtures according to the Rscher-Tropsch process is rather an unattractive 

15 route for the preparation of middle distillates on a technical scale. 

In the present patent application the term "middle distillates" is used to designate hydrocarbon 
mixtures whose boiling range corresponds substantially with that of the Icerosine and gas oil fractions 
obtained in the conventional atmospheric distillation of crude mineral oil. The middle distillate range lies 
mainly between appro^dmately 150 and 36(rc, with the fractions boiling between about 200 and 360^ 

20 usually being referred to as gas oil. 

Discovery was recently made of a class of Rscher-Tropsch catalysts which have the property of 
yielding a product in which only very small quantities of olefins and oxygen-containing organic 
compounds occur and which consists almost entirely of unbranched paraffins, which paraffins boil to a 
considerable extent above the middle distillate range. Owing to the high normal paraffins/isoparaffins ratio 

25 and the low contents of olefins and oxygen-containing organic compounds of this product, the gas oil 
present therein has a very high cetane number. It has been found that the high-t>oiling part of this product 
can be converted in high yield into middle distillates by hydrocracking. The feed chosen to be hydrocracked 
is at least the part of the product whose initial boiling point lies above the final boiling point of the heaviest 
middle distillate desired as final product The hydrocracking^ which is characterized by a very low hydrogen 

30 consumption, yields a product in which, owing to the high normal paraffins/isoparaffins ratio, the gas oil 
has a very high cetane number. The cetane number is one of the most important quality criteria for a gas oil 
when it is to be used as fuel for dieset engines. The gas oils used for this purpose are generally composed 
by mixing gas oils having a high cetane number with gas oils having a low cetane number. In view of the 
ample availability of gas oil& having a low cetane number— such as cycle oils qjitained as by-product in 

35 catalytic cracking— «nd the limited availability of gas oils having a high cetane number, there is an urgent 
need for the tatter gas oils. According as a gas oil has a higher cetane nunrber it will be a more valuable 
mixing component for the preparation of diesel fuels, since such a gas oil enables larger amounts of 
inferior gas oil to be taken up in the mixture and nevertheless enables the cetane number required in actual 
practice to be attained. In view of the fact that the above-mentioned two-step process offers the opportunity 

40 of preparing gas oils having a cetane number higher than 70, whilst the gas oils that are used as diesel fuel 
should have a cetane number of 40—50, it will be clear that the two-step process is excellently suitable for 
the preparation of valuable mixing components for diesel fuels. 

The Rscher-Tropsch catalysts used in the first step of the two-step process contain silica, alumina or 
silica-alumina as carrier material, and cobalt together with zirconium, titanium* and/or chromium as 

45 catalytically active metals in such quantities that the catalysts contain 3—60 pbw cobalt and 0.1—100 pbw 
zirconium, titanium and/or chromium per 100 pbw carrier material. The catalysts are prepared by 
deposition of the appropriate metals onto the carrier material by kneading and/or impregnation. For further 
information on the preparation of these catalysts by kneading and/or impregnation reference may be made 
to Netheriands patent application No. 8301922, recentiy filed in the name of the Applicant, in which there is 

so also given a description of the above-mentioned two-step process for the preparation of middle distillates 
from HJCO mixtures. 

Until recentiy the two-step process used to be carried out as follows. The H2/CO mbaure used as feed 
was contacted in the first step at a pressure of 20—30 bar with the cobalt catalyst. Subsequently, the 
reaction product was separated at atmospheric pressure into two fractions, viz. a Cs*^ fraction and a fraction 

55 comprising the remaining leaction components, viz. C^" hydrocarbons, water, carbon dioxide and 
unconverted carbon monoxide and hydrogen. Rnally the Cs*" fraction, together with added hydrogen, was 
contacted in the second step at a pressure of about 130 bar with a catalyst containing one or more noble 
metals of Group Vill support on a carrier, in this respect reference is made to for instance Austrian patent 
371 794. As regards this embodiment of the two-step process the following may be observed. 

60 Although in the preparation of middle distillates according to the two-step process the part of the 
product of the first step whose initial boiling point lies above the final boiling point of the heaviest middle 
distillate desired as end product will suffice as feed for the second step, thusfar the total C^* fraction of the 
product of the first step was used for the purpose, since under the influence of the catalytic hydrotreatment 
the quality of the gasoline, kerosine and gas oil fractions therein had been found to improve. 

65 The high pressure used in the second step was thusfar thought to- be necessary on account of 
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disappointing results olrtained when carrying out the second step at a lower pressure. This may be seen 
SSi SS following experimental results obtained in worlcing up the product prepared by Experiment 13 of 
SeVSndsTaSnt JpScation No. 8301922. Contacting the Cs* fraction of this product ogettier with 
?y^ Jgen at I temperature of 300^ and a pressure of 130 bar v«ii;th« WSiO^AI.O, c^^^ 

s Exoeriment 20 of said patent application led to a product whose 200-360^ fraction hada high norrnal 
SSisoparaf^ns rJtio. A repeat of this experiment at a pressure of 20 bar o*",?!;*;^* ^^^^^^^ 
Snditions produced a decrease in the yield of 200-^60^ fraction as well as qurte a J ' "° "^^^^ 
Sraffinsfisoparaffins ratio of this fraction. The latter phenomenon in particular is h'gl^"nJ^"^We i" 
^ewof the accompanying decrease in cetane number. In order to raise the yield of 200-360^ fraction, 

io JSIriment IS^s reS?at?d at 20 bar, but using a lower space velocity. It is true that in this way *ere could 
bS?(SfeJSd a yfeld of 20O-360-C fraction corresponding with that obtained in the experiment using 130 
b!r biSTli to yet a further decrease in the normal paraffins/isoparafflns ratio of the fraction 

' As remarked hereinbefore, the two-step process was thusfar carried out by separation atatmospheric 
pressure of the C,* fraction from the product of the first step prepared at a pressure of 20-30 bar, and 

'« processing of said fraction together with hydrogen in the second step at about 130 bar. TT** a?sumPtion 
tiiat by the choice of the H^CO molar ratio of the feed for the first step and the reaction conditwns of the 
first step the quantity of hydrogen present in the product of the second step can be so regulated thattiiis 
product contains sufficient hydrogen to carry out the hydrocraddng in the second ?*eP ^fJl"^^ 
ivhether it might be possible to carry out the present two-step process in 

2o considerably bring down the cost involved in the process. As already known, carrying out a two-step 
process in "series-flow" involves using the entire reaction product of the firet step-without components 
being removed therefrom or components being added thereto-as feed for the second step which is 
carried out at substantially the same pressure as the first step. a^^v. i. 

Although in view of the cost involved carrying out the present two-step process in senes-flovV is 

25 much to be preferred to the procedure adopted thusfar, there are two aspects which raise considerable 
doubt as to its practical possibilities. The firet is the pressure. When the process is "jned out in 
"series-flow", the second step should be carried out substantially at the same low prrosure as the first step. 
As seen from experiments conducted earifer. a reduction of the pressure In the second step results in a very 
severe drop of the normal paraffinsflsoparefflns ratio of the gas oil. '^'^"^.^^^^''^r'^^. 

90 composition of the feed for the second step. When the process is canied ^^^^^f^^ *f 

reaction product of the first step is used as feed for the second step. In tha wnnection 
into account that generally no more than 1/3 of the reaction product of the firs^ «»P "l^^'J' 
while the remainder consists of water, C,-C4 hydrocarbons, cartjon dioxide and unconverted "Vorogen 
.and carijon monoxide. In consequence of the development pf the- '^sf.»^';;^™P^*' 

35 <cO+2H^-CHr-+HaO) the reaction product of the first step contains more vrater than hydrocarbons, 
SSld by\Sit!ln view of the composition of said pioduct-in particular the large emount of water 
present therein-ft is very doubtful of course whether the noble metol catalyst used in thb second step will 
still be able to bring about the desired conversion. . ^ _ !» 

In spite of the expectations regarding the practical possibilities of the present two-step process in 

^ "series^ow", which, on account of the above observations, were bound to be negative, an expenmental 
investigation in that direction viras nevertheless carried out Surprisingly, in this investigation it vvas not 
onlyfoundtiiat carrying outthetwo^p pmcess in "series-flow" leads to a yield 

the two^Jtep process carried out in the conventional way. but also that the gas oil produced in senes-flow' 
has a much higher normal paraffinsAsoparafRns ratio. An explanation of tliissurpnsmg reajlt Possiblybe 
45 found in the fact that the composition of the feed for the second step is af^^f " ic 

fi-Bction and hydrogen which are present in ttie feed for the second step when the two<«ep proceM is 
conducted in the conventional way, this feed now also comains C-C* hydrocarbons, carbon monoxide, 
carbon dioxide and water. Apparentiy the presence of one or more of these componente in the feed has so 
favourable an influence on the nonnal paraffins/isoparaffins ratio as not only to offset tiie afore-noted 
adverse effect of pressure reduction on the normal paraffinsfisoparafflns ratio of the gas oil, but even to 
enhance this ratio considerably. 

The present patent application therefore relates to a process for the P"Para«?VPf,"'j;2« jJJS"'^^^ 
fmmambrtureof carbon monoxide and hydrogen, in whichaH, and CO contemn 

first step at elevated temperature and pressure wrth a catalyst conteining 3-60 pbw cobalt and 0.1—100 
IZTatlf^T^l other metel chosen from the group formed by zirconium, ^"I^Z^l^^l^^'^ti^r 
100 pbw silica, alumina or silica-alumina, which catalyst has been prepared by kneading and/or 
imprJration.1; which in a second step the complete reaction product of the first ^^^9^^^^^°' 
hydromckin^ treatment by contecting it at an elevated temperature and a pressure which corresponds 
^ sESan^wfth that used in the Urstmp, with a catelyst conteining one or more nobfe rnetels o^ Greu^ 
VIII supported on a carrier, and in which the H^CO molar ratio of the feed and the reaction conditions ^ the 
filst step are so chosen that the reaction product of the firet step conteins sufficient unconverted hydrogen 
for carrying out the hydrocracking reaction in the second step. 

In the process of tfie invention it is preferred to use in the first step the cobalt catelyste which form the 
6S subject matter of Netherlands patent application No. 8301922. These are catelyste which satisfy the relation 
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L 

(3+4R)>— >(0.3+0.4 R), 
S 



^ wlicrsin 

L=the total quantity of cobalt present on the catalyst, expressed as mg Co/ml catalyst, 
S=the surface area of the catalyst, expressed as m*/ml catalyst, and „..^„t,t» 
R=the weight ratio of the quantity of cobalt deposited on the catalyst by kneading to the total quantity 
of cobalt present on the catalyst. 
to The preparation of the cobalt catalysts which are used in the first step of the process of the invention is 
preferably carried out according to one of the three procedures mentioned hereinafter: 

a) first cobalt is deposited in one or more steps by Impregnation and subsequently the other metal is 
deposited in one or more steps, also by impregnation, 

b) first the other metal is deposited in one or more steps by impregnation and subsequently the cobalt 
IB is deposited in one or more steps, also by Impregnation, and ^ ^ ^ „ . . 

c) first cobalt is deposited in one or more steps by kneading and subsequently the other metal is 
deposited in one or more steps by impregnation. _^ 

In the process according to the invention preference is given to the use of cobalt catalyste containing 
15—50 pbw cobalt per 100 pbw carrier. The preferred quantity of other metal present in the cobalt catal^ 

» depends on the way in which this metal has been deposited. In the case of catalysts where first cobalt has 
been deposited on the carrier, followed by the other metal, preference is given to ratalysts containing 
0.1—5 pbw other metal per 100 pbw carrier. In the case of catalysts where first the other metal has been 
deposited on the carrier, followed by the cobalt preference is given to catalysts containing 5-40 pbw of 
the other metal per 100 pbw carrier. Preference Is gWen to zirconium as the other rnetal and to silica as 

26 carrier material. In order to be suitable for use the cobalt catolysts should first be J!lS^'*"^°" 
may suitably be carried out by contacting the catalyst at a temperature between 200 and 350^: with a 

cotitate 0.1-2%>«. ana In panicuter a2-1%w, of one or more ™",f. J*" 

"n™l preSto of the invention the first step is preferably carr^d out at a ^"^Pf j^.'* JJB-^JC 

aases to the orocess according to the invention without raising their Ha^CO "^^"^f* J"®^^^^ 

pnidua of 11» «i« step if dosired. are m«l w fMd fo, tl» proce» aooortin, to lha Invondon. 
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The invention is now illustrated with the aid of the following example. 

^ tSI Co/Zr/SiOa catalysts (Catalysts 1 and 2) were prepared by impregnation of a silica earner with 
5 solutions of cobalt and zirconium compounds. In each impregnation step there was used a P"am.Jr of 
solution whose volume corresponded substantially with the pore volume o**e earner ^er wch 
Impregnation step the solvent was removed by heating and the material was calcined at 50(fC. Catalysts 1 
and 2 were prepared' as follows. 

10 Catalyst 1 (^Catalyst 9 of Netherlands patent application 8301922) . .„ 

One^tep impregnation of a silica carrier with a solution of cobalt nitrate in water, fo»towed by one^p 
Impregnation of Sie cobalt^oaded carrier with a solution of zirconium nitrate in water. Catalyst l oomp^d 
25 pSw cobalt and 0.9 pbw zirconium per 100 pbw silica. For Catalyst 1 L was 98 mg/ml and S was 96 m /ml 
and consequently US was 1.02 mg/m^ 

'* Catalvst 2 (=catalyst 2 of Netherlands patent application 8301922) 

iwiepimpregnation of a silica carrier with a solution of zirconium tetra-n-propox.de in a mixture 
of „?r^ol a^d tenzene. followed by one-step Impregnation f^.^e zirconujm^oaded^^^^^^^ 
solltion of cobalt nitrate in water. Catalyst 2 comprised 25 pbw cobalt and 18 ^'^^ 

20 silica. For catalyst 2 L was 97 mg/ml and S was 100 m'lg and consequently US was 0.97 mg/m . 

Catalyst 3 (=catalyi5t used in experiment 20 of Netheriands patent application 8301922) 

Pt«lOr-AlaO, catalyst comprising 0.82 pbw platinum per 100 pbw earner. 14.6%w of the earner 
consisting of alumina and 8S.4%w of silica. 



25 



*^p3siV-AI«0, catalyst comprising 0.3 pbw palladium per 100 pbw carrier. 41%w of the carrier 
consisting of alumina and 59%w of silica. 

"^SS.^^ SJSli used in nine experiments {Experiments 1-9) in the preparation of-hydrocartons 
from mixtures of carbon monoxide and hydrogen. Before being used Catalysts 1 and 2 were reduced at 
250°C in a hydrogen-containing gas. 

3S Exneriment 1 (=experiment 13 of netheriands patent application 8301922) ; . . , 

•In *1s e^pLriment a H^CO mixture having a H^CO molar redo 2 » JX^^ 

220'C and a pressure of 20 bar with Catalyst 1. The composition of the reaction product obtained « gn/en in 
Table I. 

^ thSe ^riments the C* fraction of the reaction product obtained by Experiment 1 was contected 

at 300? and^'Iarious pressures and space velocities with Catalyst 3. The conditions used in these 
experiments and the results obtained are given in Table II. 

*^ ^j;Thfe*e^periment a mbcture having a H^O molar ratio 3 was contacted at a temperature of 
204-0 and allure of 20 bar with Catalyst 2. The composition of the reaction product obtained » given in 
Table I. 

^iJSSe etpe"r?ments the C,* fraction of the reaction product obtained bv Experiment 5 v^sco^^ 
at SOOX and at various pressures and space velocities with Catalyst 3. The conditions used in these 
experiments and the results obtained are given in Table II. 

^STe^Jwriment a H^CO mixture having a H^CO molar ratio 3 was contacted in the first step at 204«C 
and a pressure of 20 bar with Catalyst 2. and subsequently the total reartion produrt of the first step was 
Sntartedin a second step at a temperature of 300^ and a pressure of 20 bar v««*^hrst3. The C,' 
f raS of the pSduct of tfie second rtep contained 44%w gas oil boiling between 200 and 360-C. which 
60 gas oil had a normal paraffins/isoparaffins ratio of 10.5. 

Experiment 9 

This experiment was carried out substantially in the same manner as Experiment 8, the differences 
being: 

«5 a) temperature in the first step: 225°C, 
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b) temperature in the second step: and 

c) catalyst in the second step: Catalyst 4. , ^ 
The Cg^ fraction of the product of the second step comprised 43%w gas oil boilmg between 200 and 

360**C, which gas oil had a normal paraffins/isoparaffins ratio of 9^. 
5 Of Experiments 1—9 only Experiments 8 and 9 are experiments according to the invention. These 

experiments, which were carried out in "series-flow", yielded a gas oil having a very high nonmal 

paraffins/isoparaffins ratio. Experiments 1—7 fall outside the scope of the invention. They have been 

included in the patent application for comparison. 

Experiment 1 combined with Experiment 2, and Experiment 5 combined with Experiment 6, show the 
w two-step process as carried out in the conventional manner, starting from HJCO mixtures having Hg/CO 

molar ratios of 2 and 3, respectively. In both cases the gas oils obtained have high nomnal 

paraffins/isoparaffins ratios (6.1 and 6.4, respectively). ^ . 

Comparison of the results of Experiments 2--4 and comparison of the results of Expenments 6 and 7 

show the adverae effect of lowering the pressure in the second step. Reduction of the pressure from 130 to 
y 5 20 bar at an unchanged yield of gas oil leads to a sharp fall in the nonmal paraffins/isoparaffins ratio of the 

gas oil (from 6.1 to 2.3 and from 6^ to 2.5, respecth^ely). 



TABLE I 



Composition of the total reaction 
product prepared by experiment No., 
expressed in g 


Exp. 1 


Exp. 5 


C5* 


100 


100 


C-t — C4 


20 


31 


Ha 


4 


20 


CO 


42 


19 


CO2 


4 


2 


H2O 


- 149 


165 


Gas oil content (200— 360"C) of 
Cs^ fraction* %w 


30 


31 



40 TABLE II 





Experiment No. 


2 


3 


4 


6 


7 




Temperature, X 


300 


300 


300 


300 


300 


45 


Pressure, bar 


130 


20 


20 


130 


20 




Space velocity, g • g"' • h"^ 


1.2 


1.2 


0.6 


1.2 


0.6 


SO 


Yield of gas oil (200— 360"C), 
%w on feed 


46 


40 


46 


44 


44 




Normal paraffins/isoparaffins 
ratio of gas oil 


6.1 


2.7 


2.3 


. 6.4 


2.5 
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Claims 

1 . A process for the preparation of middle distillates from a mixture of carbon monoxide and hydrogen, 
60 characterized in that a Hg and CO containing feed Is contacted in the first step at elevated temperature and 
pressure with a catalyst comprising 3—60 pbw cobalt and 0.1—100 pbw of at least one other metal chosen 
from the group formed by zirconium, titanium and chromium per 100 pbw silica, alumina or silica-alumina, 
which catalyst has been prepared by kneading and/or impregnation, and that in a second step the complete 
reaction product of the first step is subjected to a hydrocracking treatment by contacting It at an elevated 
55 temperature and a pressure which corresponds substantially with that used in the first step, with a catalyst 
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comprising one or more noble metals of Group VIII supported on a earner, the H^CO molar "t o of the feed 
S^d?he reaction conditions of the first step being so chosen that the reaction Pfoduct of the Ju^t step 
contains sufficient unconverted hydrogen for carrying out the hydrocradong reaction in the second step. 
rA procLTas da?med in deim 1 , chara^^^ 



5 the relation 
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(3+4R>>— >(0.3+0.4R), 
S 



20 



25 



30 



^^^L-the total quantity of cobalt present on the catalyst, expressed as mg Co/ml catalyst. 

SrH^XSTrarof^ie^^^^ 

''^^^fprSs^dafJ^^^^^^^ 

been prepared by first depositing cobalt in one or more steps by impregnation and subsequently 

'depositing the other metal in one or more steps, also by impregnation. 

^ Aprocess as daimed in daim 1 or 2, characterized in that in the fi«t step a cata yst is "se^ "^'f^ 
been pre^red by first depositing the other metal in one or more steps by impregnation and subsequently 
deoositinQ cobalt in one or more steps, also by impregnation. ^ . j..,i.:„u i,,. 

BApro^ssasdalmedindaimloridiaracterteedlnthatinthefirst^^^ 
been prepared by first depositing cobalt in one or more steps by Icneading and subsequentiy depositing the 

-^'t rp^^r al^mSTn^nrrif^Si^l^^^^^^^ 6. d^aracterized that in «,e «^ .^^^^^ 
cataiysTls used whidi has been prepared by depositing first cobalt and subsequently the other metal, and 
which comorises 0.1—5 pbw of the other metal per 100 pbw earner. _ u_» 

8 ^pTocSS^s daim Jd in any one of daims 1 . 2. 4 an^ 
is used whidi has been prepared by depositing first the other metal and subsequently cobalt, and vvhich 

"TJ^^STas^midtaron^^^^^^^^^^ 

"^'tA^^SySLilfinCo^^^^^^ 
which contains silica as carrier. 

PatentansprQehe 
ss venmndet wird, der der Beziehung 



40 



45 



so 



L 

(3+4R)>->(0.3+0.4R) 
S 



'""l^^crmtmenge an auf dem Katalysatorvoriiegendem KobaK ^ 

?:2Mr.^?rd»e:;a^^^^^^ 

fis dem Katalysator vorliegenden Qesamtmenge an Kobart. 
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3. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB In der ersten Stufe ein Katalysator 
verwendet wird, der dadurch hergestellt worden ist, daS zuerst Kobalt in einem oder in mehreren Stufen 
durch Impragnieren abgelagert und hierauf das andere Metal) in einem oder in mehreren Schritten, 
gleichfalls durch Impragnieren, abgeiagert worden ist ^ ^ . „ . 

5 4. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet daS in der ersten Stufe em Katalysator 
verwendet wird, der dadurch hergestellt worden ist, dafi zuerst das andere Metall in einem oder in 
mehreren Schritten durch Impragnieren und anschlieBend Kobalt in einem oder m mehreren Schritten. 
gleichfalls durch Impragnieren, abgelagert worden ist. ^ - ^ i 

5, Verfahren nach Anspruch 1 oder 2, dadurch gelcennzeichnet, daft in der ersten Stufe em Katalysator 
/o venwendet wird, der dadurch hergestellt worden ist, daB zuerst Kobalt in einem oder In mehreren Schritten 

durch Kneten und anschlieBend das andere Metall In einem oder in mehreren Schritten durch 
Impragnieren abgelagert worden ist. , ^ « . ^ ^ • 

6. Verfahren nach einem der AnsprOche 1 bis 5, dadurch gekennzeichnet, daB m der ersten Stufe em 
Katalysator verevendet wird, der 15 bis 50 Gewichtsteile Kobalt je 100 Gewichtsteile Trager enthalt. 

15 7. Verfahren nach einem der Anspruche 1 bis 3, 5 und 6, dadurch gekennzeichnet, daB in der ersten 
Stufe ein Katalysator venwendet wird, der dadurch hergestellt worden Ist, daB zuerst Kobalt und 
anschlieBend das andere Metall abgelagert worden ist und der 0,1 bis 5 Gewichtsteile des anderen Metalis 
je 100 Gewichtsteile Trager enthalt. ^ « , . ^ 

8. Verfahren nach einem der AnsprQche 1, 2, 4 und 6, dadurch gekennzeichnet, daB In der ersten Stufe 
20 ein Katalysator venA^endet wird, der dadurch hergestellt worden Ist, daB zuerst das andere Metall und 

anschlieBend Kobalt abgelagert worden ist und der 5 bis 40 Gewichtsteile des anderen Mertalts ]e 100 
Gewichtsteile Trager enthalt . n . ^ • 

9. Verfahren nach einem der Anspruche 1 bis 8, dadurch gekennzeichnet, daB in der ersten Stufe em 
Katalysator ven^^endet wird, der Zirkon als das andere Metall enthait 

25 10. Verfahren nach einem der AnsprQche 1 bis 9, dadurch gekennzeichnet, daB in der ersten Stufe ein 
Katalysator verwendet wird, der SHiziumdIoxid als Trager enthalt. 

Revendications 

30 1. Proc^d^ de preparation de distlllats moyens k partir d'un melange de monoxyde de carbone et 
d'hydrogdne, caract6rise en ce qu'on met en contact une charge contenant H2 et CO dans la premiere dtape 
h une temperature et une pression dlevfes avec un catalyseur comprenant de 3 § 60 parties en poids de 
cobalt et de 0,1 k 1O0 parties en poids d'au moins un autre m6tal cholsf dans le groupe formd par le 
zirconium, le titane et ie chrome pour 100 parties en poids de sllice, d'alumine ou de sllice-alumine, lequei 

35 catalyseur a 6x6 prepare par petrissage et/ou impregnation, et en ce que dans une seconde etape ou 
soumet ie produit reactionnel completde la premiere 6tape k un traitement d'hydrocraquage en le mettant 
en contact a une temperature et une pression ^levdes qui correspondent essentiellement k celles utilisees 
dans la premiere 6tape, avec un catalyseur comprenant un ou plusieurs mitaux nobles du groupe Vlll sur 
un support, le rapport molaire Ha/CO de la charge et les conditions reactlonnelles de la premiere 6tape etant 

w choisis de maniere telle que le produit reactionnel de la premiere etape contient suffisamment d'hydrog^ne 
non transform^ pour conduire la reaction d'hydrocraquage dans la seconde 6tape. 

2. ProcM^ selon la revendicatlon 1, caracteris^ en ce que dans la premiere 6tape on utilise un 
catalyseur qui satisfait h la relation 

45 L 

(3+4R)>— >(0,3+0,4R), oO 
S 



L~quantite totale de cobalt present sur le catalyseur, exprimee en mg de Co/ml de catalyseur, 
so S-aire de surface du catalyseur, exprimee en mVml de catalyseur, et 

R«rapport pond6ral de la quantite de cobalt deposee sur le catalyseur par petrissage h la quantity 
totale de cobalt presente sur le catalyseur. 

3. Procidd selon la revendicatlon 1 ou 2, caract^risd en ce que dans la premiere §tape on utilise un 
catalyseur qui a 6td prdpard en ddposant tout d'abord du cobalt en une ou plusieurs etapes par 

55 impregnation puis en deposant I'autre m^tal en une ou plusieurs Stapes, ^galement par impregnation. 

4. Precede selon la revendicatlon 1 ou 2, caracterise en ce que dans la premiere etape on utilise un 
catalyseur qui a ete prepare en deposant tout d'abord I'autre metal en une ou plusieurs etapes par 
impregnation puis en deposant du cobalt en une ou plusieurs etapes, egalement par impregnation. 

5. Precede selon la revendicatlon % ou 2, caracterise en ce que dans la premiere etape on utilise un 
60 catalyseur qui a ete prepare en deposant tout d'abord du cobalt en une ou plusieurs etapes par petrissage 

et ensurte en deposant I'autre metal en une ou plusieurs etapes par impregnation. 

6. Precede selon I'une quelconque des revendications 1—5, caracterise en ce que dans la premiere 
etape on utilise un catalyseur qui comprend de 15 e 50 parties en poids de cobalt pour 100 parties en poids 
de support 

65 7. Precede selon I'une quelconque des revendications 1—3, 5 et 6, caracterise en ce que dans la 



8 



0 147 873 

premidre dtape on utilise un catalyseur qui a ete prepare en deposant tout d'abord !e cobalt puis I'autre 
mtol, et qui comprend de 0,1 k 5 parties de I'autre m6tal pour 100 parties en poids de support 

8 Procede selon I'une quelconque des revendicatlons 1, 2-4 et 6, caracterise en ce que dans a 
premiere etape on utilise un catalyseur qui a ete prepar6 en d6posant tout d'abord I autre metal pms^ 
cobalt, et qui comprend de 5 a 40 parties en poids de I'autre m6tal pour 100 parties en poids f e support^ 

9, Proced§ selon I'une quelconque des revendications l-«, caract6nse en ce que dans la premi6re 
6tape on utilise un catalyseur qui contient du zirconium comme autre m6tal. ^«,^sa« 

10. Procede selon I'une quelconque des revendications 1—9, caracterise en ce que dans la premifere 
etape on utilise un catalyseur qui contient de la silice comme support. 
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